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Abstract— Textile mill being second largest industry in India faces problem of sludge disposal. In this study attempt is
made to reuse textile mill sludge in burnt clay bricks. textile mill sludge is used to replace base material by weight upto
35%. Analysis of textile mill sludge and soils is done for its chemical content. Bricks cast by adding sludge are fired after
drying at 6000C to 8000C and for 8, 16 and 24 hrs. textile sludge can be added added up to 15% as it gives compressive
strength above 3.5 N/mm2 and water absorption ratio less than 20%. Thus reuse of textile mill sludge in burnt clay bricks is
better option so that problem of ultimate disposal of textile mill sludge can be solved up to greater extent.
Keywords-Textile mill, sludge, clay bricks, compressive strength, water absorption.

I. INTRODUCTION

II. MATERIALS AND METHODS

Disposal of sludge from domestic wastewater
treatment plants and Industrial effluent treatment
plants (WWTPs and ETPs) is a serious global
environmental issue. Some of the commonly adopted
methods for disposing the sludge are use of sludge as
fertilizer in agriculture, industrial chemicals for
example in cement manufacturing, producing energy
(biogas), using it as additive in building materials
such as bricks, concrete, tiles etc. Reuse of sludge
solely depends upon its composition and
characteristics. Reusing sludge sludges as a raw
material for making burnt clay bricks can be one of
the most feasible solution to sludge disposal problem
if the final product does not pollute the environment
over a longer period. [1]
Textile industry being second largest sector in
India after sugar industry is facing problems regarding
sludge disposal. Textile industry uses coagulants and
chemicals to treat the effluent. As a result large
amount of sludge is generates from primary and
secondary clarifiers. The sludge collected from
clarifiers is dried in sludge drying beds and it is sent to
landfills as ultimate because of its chemical nature and
lesser biological content.
The advantages of reusing sludge or sludge ash in
the burnt clay brick or tile is immobilization of heavy
metals in the firing process, completely oxidizing
organic matter and eliminating all types of pathogens
during the high temperature firing process. [2, 3, 4, 5,
6, 7, 8].
Burnt clay bricks are commonly been used as a
solid matrix mainly due to their characteristics, such
as a good mechanical resistance, satisfactory stability.
[9]
The main objective of this investigation is to study
the feasibility of reuse of textile mill sludge in burnt
clay bricks.

A. Materials
Dried textile mill sludge from sludge drying beds
is collected from Somany Evergreen Knits Pvt. Ltd.,
MIDC Kondi, Solapur, Maharashtra State, India.
Collected sludge is packed and stored in polyethylene
bags and used for further investigation. Three types
of soils Red soil, White Soil and Black soil are
required for manufacturing of burnt clay bricks.
These Soils are procured from one of local brick
manufacturers in Solapur, Maharashtra, India.
B. Methods
Textile mill sludge collected is analysed by using
technique XRF at SAIF (Sophisticated Analytical
Instruments Facility), IIT, Bombay. Three. types of
soils are analysed by using Plasma - Atomic Emission
Spectrometry (ICP- AES) at SAIF, IIT, Bombay. To
study the effect of temperature textile mill sludge, red,
white and black soils are analysed by thermogravimetric analysis (TG) at SAIF, IIT, Bombay
Local Brick manufacturers in and around
Solapur, Maharashtra uses above three types of soils
for brick making in proportions 40% Red soil + 40%
White soil + 20 % Black soil (above proportion is
called as base material). So it is decided to follow
same proportions for Brick making. As per above
proportions OMC of each type of soil is determined
by Standard proctor compaction test. The OMC of
each sample is recorded and for brick making water
content is averaged and increased up to 23% to 25%
to get good workability for casting of bricks.
First of all bricks are prepared without addition of
sludge. Textile mill sludge is used to replace base
material by weight. Replacement is done by weight,
starting from 5% up to 35% (increments of 5%).
Bricks are cast for different proportions.
Combinations used are 95% base material and 5%
textile mill sludge up to 65% base material and 35%
textile mill sludge.
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Cube moulds of size 70 mm x 70 mm x 70 mm
are used to cast bricks. Bricks are air dried in
laboratory for couple of days and then later dried in
sunlight for four days. Sun dried bricks are burned in
muffle furnace for varying temperatures of 6000C,
7000C and 8000C respectively and varying firing
periods of 8 hrs., 16 hrs. and 24 hrs. respectively.
Bricks are allowed to cool down and weight of bricks
after firing is noted. Bricks are then used for
compressive strength determinations as per IS 3495
(Part-I) – 1992.
III.

than 50 - 60%. Class III bricks are possible with these
soil samples.
B. TG-DTA Analysis of Textile mill sludge and soil
samples
Figure 1 shows TG-DTA curve for textile mill
sludge

RESULTS AND DISCUSSION

A. Analysis of Textile mill sludge and soil samples
Basic parameter like density and specific gravity are
given in table I
TABLE I BASIC PARAMETERS OF TEXTILE MILL SLUDGE.[10]
Sr.
Parameter
Value
No.
1
Specific Gravity
1.2-1.5
2

1200-1500 kg/m3

Dry density

Specific gravity and dry density are less as
compared to soils.
TABLE II PRINCIPAL CHEMICAL COMPOUNDS IN TEXTILE MILL
SLUDGE

Chemical
compound
Al2O3
CaO
FeO
Fe2O3
P2O5
SiO2
TiO2

Presence in Textile mill
sludge in %
3.59
22.99
26.92
N.A.
3.47
15.16
1.32

XRF Analysis data shows, textile mill sludge
contains less amount of SiO2 which means textile
sludge lacks in binding property if it is used as
additive in building material. But on the other hand it
contains compounds such as CaO, FeO in significant
amount, which indicates it has potential to be used as
building material.
Clay samples procured from local brick
manufacturer are tested for chemical composition at
Department of Earth Science, Indian Institute of
Technology Bombay Powai, Mumbai. The report of
the samples was analysed on the ICP-AES instrument
as shown in Table III.
TABLE III: THE REPORT OF THE SAMPLES ANALYZED ON THE
ICP-AES INSTRUMENT.
Sample
White soil
Red soil
Black soil
SiO2 (%)
Al2O3 (%)
Fe2O3 (%)
CaO (%)
MgO (%)
K2O (%)
Na2O (%)
TiO2 (%)
MnO (%)
P2O5 (%)

41.70
12.18
19.24
6.25
5.69
0.18
0.88
3.29
0.26
0.14

41.35
11.99
19.31
6.40
5.48
0.23
0.94
3.54
0.27
0.13

39.27
12.23
20.42
3.80
3.77
0.09
0.47
4.56
0.28
0.09

Silica content of all three types of soils is around
40%., which is slightly less. For good quality brick
manufacturing silica content required should be more

Figure 1: TG-DTA curve for textile mill sludge

TG-DTA analysis shows that textile mill sludge
looses it weight as temperature is increased. This is
because of organic matter present in the sludge. The
weight loss in temperature range of 6000C to 8000C is
30% to 40%.
Figure 2 shows TD-DTA curve for red,black and
white soils.

Figure 2: TG-DTA curve for red, black and white soil

9 to 13% weight loss is observed for all three types
of soils in the temperature range of 6000C to 8000C.
About 8% weight loss is observed at lower
temperatures i.e. 1000C to 2000C this is because
moisture present in the soils.
C. Variations in compressive strength and density
From investigations it has been noticed that
compressive strength increases as firing period and
firing temperature increases with same percentage of
sludge in bricks. Firing period of 24 hrs and firing
temperature of 8000C gives good results.
Figure 3 shows variations in density of sludge
added burnt clay bricks.
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Figure 3 Density variation for sludge added burnt clay bricks

Density goes on reducing with increase in
percentage of sludge. This is because of lesser
specific gravity of sludge and TG-DTA analysis
shows that at 8000C temperature there is significant
weight loss because of burning of organic matter
present in the sludge.
Figure 4 shows variations in compressive strength
of sludge added burnt clay bricks.

Figure 5 variations in water absorption of sludge added burnt
clay bricks

Water absorption increseses with increase in sludge
content because of increased number of pores in the
brick mass resulting from burning of organic matter
present in the sludge.
IV.

Figure 4 Compressive strength variation for sludge added
burnt clay bricks

Compressive strength goes on reducing with
increase in sludge percentage. Reason for this is at
8000C all the organic matter in sludge burns and
escapes from the bricks mass forming large number
of pores and weak inter-particulate bonding. This
leads to lesser compressive strength with increase in
sludge content. However sludge up to 15% can be
successfully added so that class III brick strength of
3.5 N/mm2 or more can be obtained.
D. Water absorption
Figure 5 shows variations in water absorption
of sludge added burnt clay bricks.

CONCLUSION

i. The investigation shows that textile mill sludge can
be used as partial replacement for clays (by weight)
in burnt clay bricks.
ii. Textile mill sludge can be used up to 15%. At this
percentage the compressive strength of 3.5 N/mm2
and water absorption of 20% is satisfied as per the IS
code requirements.
iii. TG-DTA analysis shows there is decrease in
weight of sludge with increase in temperature
because of burning of organic matter present in the
sludge. Due to which large number of voids are
created in the body of the bricks. This results in
porous brick structure and lesser compressive
strength and increased water absorption.
iv. Firing period of 24 hrs and firing temperature of
8000C gives good results considering IS requirements
related to compressive strength with same percentage
of sludge.
Use of 15% textile mill sludge in making burnt clay
bricks is recommended and it will increase the bulk
usage of sludge in building bricks, thus eliminating
the problem of ultimate disposal i.e. landfilling.
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